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(57) ABSTRACT

An Estimated Wait Time (EWT) computing system for com-
puting estimated wait time for customers in a contact center is
provided. The EWT computing system includes an analysis
module for analyzing each incoming contact to determine
attributes corresponding to the incoming contact. The EWT
computing system further includes a categorization module
for categorizing the incoming contact based on the deter-
mined attributes and a past history of the incoming contact or
similar contacts. The EWT computing system further
includes a computing module for computing an estimated
wait time for the incoming contact based on a category of the
incoming contact and availability of suitable agents for han-
dling the incoming contact. The EWT computing system
further includes a reporting module for reporting the esti-
mated wait time to the incoming contact.

18 Claims, 3 Drawing Sheets
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1
SYSTEM AND METHOD FOR CALCULATING
CONTEXT-AWARE ESTIMATED WAIT TIME
FOR CUSTOMERS

BACKGROUND

1. Field of the Invention

Embodiments of the present invention generally relate to a
system and method for providing customer service in a con-
tact center and particularly to a system and method for cal-
culating estimated wait time for customers.

2. Description of Related Art

Contact centers are employed by many enterprises to ser-
vice inbound and outbound contacts from customers. A typi-
cal contact center includes a switch and/or server to receive
and route incoming packet-switched and/or circuit-switched
contacts and one or more resources, such as human agents and
automated resources (e.g., Interactive Voice Response (IVR)
units), to service the incoming contacts. Contact centers dis-
tribute contacts, whether inbound or outbound, for servicing
to any suitable resource according to predefined criteria. In
many existing systems, the criteria for servicing the contact
from the moment that the contact center becomes aware of the
contact until the contact is connected to an agent are client or
operator-specifiable (i.e., programmable by the operator of
the contact center), via a capability called vectoring. Nor-
mally in present-day automatic call distributor (ACD) when
the ACD system’s controller detects that no agents are avail-
able for handling incoming contacts, the contacts are placed
in queues to wait till an agent becomes available to service the
incoming contacts. When an agent becomes available to
handle the contact, the ACD system’s controller identifies all
predefined contact-handling queues for the agent (usually in
some order of priority) and delivers to the agent the highest-
priority, oldest contact that matches the agent’s highest-pri-
ority queue.

For smooth and effective functioning of routing calls in the
contact center is to estimate how long a contact has to wait in
the queue before being serviced by an agent of the contact
center. Existing solutions for calculating Estimated Wait
Time (EWT) metrics in a contact center use simple counting
algorithms, and/or generic averages to inform the estimates to
the incoming contacts. The average values used are calculated
across a whole contact center system, for a whole queue or for
high-level groupings such as ‘new customer’, ‘support’ or
‘sales’. Further, unaccounted variations, such as complexity
of contacts, associated with using generically averaged val-
ues lead to inaccurate estimations and unreliability in a real
world system. Therefore, Estimated Wait Time can become
increasingly inaccurate if other contacts being handled at the
time of calculation take longer time to process than initially
predicted by using the algorithms.

In addition to the varying complexity of contacts queued or
in progress, the skills and efficacy of specific agents available
at request time can have a dramatic effect on the accuracy of
the calculated Estimated Wait Time. The agent(s) most suited
to service an incoming contact may not be working on that
day, and therefore the ‘average handling time’ value would be
skewed as the existing solutions include these agents with the
high efficacy and best handling times while calculating the
estimated wait time for the incoming contacts.

Further, existing solutions use an agent desktop application
to update an estimation of the estimated wait time based on
the agent progress on the ongoing contact. The progress of the
ongoing contacts is either updated manually by an agent or
automatically through indicators (explained below). There-
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fore, this may lead to inaccurate estimates of the estimated
wait time for the incoming contacts.

Further, existing solutions use averaging formulae by cre-
ating data points during the processing of each contact to
improve the accuracy of estimated wait time predictions.
Typical data points include such as when a contact enters or
exits a queue, how fast a contact progresses through a queue,
when an agent logs in or out or goes on break or returns from
break, etc. In addition, an improved method to improve the
accuracy of estimated wait time is proposed by creating addi-
tional data points during the processing of each incoming
contact. The improved method makes use of indicators to
inform the estimate of how much time the incoming contact
will take to conclude. The indicators can be actuated either
manually by an agent of the contact center, or automatically.
The indicators may include ‘New customers’, ‘existing cus-
tomers’, and ‘Wrap up’. However, these methods of calculat-
ing Estimated Wait Time are too simplistic, as they use
generically averaged values to inform the estimate wait time
for the customers.

There is thus a need for an improved customer support
service system and method to provide most accurate estimate
wait time for every contact currently queued or being handled
by the system.

SUMMARY

Embodiments in accordance with the present invention
provide an estimated wait time (EW'T) computing system for
computing estimated wait time for customers in a contact
center. The EWT computing system includes an analysis
module for analyzing each incoming contact to determine
attributes corresponding to the incoming contact. The EWT
computing system further includes a categorization module
for categorizing the incoming contact based on the deter-
mined attributes and a past history of the incoming contact or
similar contacts. The EWT computing system further
includes a computing module for computing an estimated
wait time for the incoming contact based on a category of the
incoming contact and availability of suitable agents for han-
dling the incoming contact. The EWT computing system
further includes a reporting module to report the estimated
wait time to the incoming contact.

Embodiments in accordance with the present invention
further provide a computer-implemented method for calcu-
lating context based estimated wait time for customers. The
computer-implemented method includes analyzing each
incoming contact to determine attributes corresponding to the
incoming contact, categorizing the incoming contact based
on the determined attributes and a past history of the incom-
ing contact or similar contacts, and computing an estimated
wait time for the incoming contact based on a category of the
incoming contact and availability of suitable agents for han-
dling the incoming contact.

Embodiments in accordance with the present invention
further provide a contact center that includes a processor, and
a memory coupled to the processor, the memory comprising
one or more instructions executable by the processor to ana-
lyze each incoming contact to determine attributes corre-
sponding thereto, categorize the incoming contact based on
the determined attributes and a past history of the incoming
contact or similar contacts, compute an estimated wait time
for the incoming contact based on a category of the incoming
contacts and availability of suitable agents for handling the
incoming contact, and report the estimated wait time to the
incoming contact.
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The present invention can provide a number of advantages
depending on its particular configuration. First, the present
invention provides a EWT computing system for analysis of
a contact and its related context received from a customer of
a contact center. The analysis of the context of the received
contact provides an accurate estimation of an anticipated
handling time required by an agent of the contact center for
providing services to the customer. Further, the EWT com-
puting system provides an accurate analysis of the estimated
wait time for the customers of an incoming contact. Further,
the EWT computing system is an automated system for com-
puting an estimated wait time for the customer of the incom-
ing contact.

These and other advantages will be apparent from the
disclosure of the present invention(s) contained herein.

The preceding is a simplified summary of the present
invention to provide an understanding of some aspects of the
present invention. This summary is neither an extensive nor
exhaustive overview of the present invention and its various
embodiments. It is intended neither to identify key or critical
elements of the present invention nor to delineate the scope of
the present invention but to present selected concepts of the
present invention in a simplified form as an introduction to the
more detailed description presented below. As will be appre-
ciated, other embodiments of the present invention are pos-
sible utilizing, alone or in combination, one or more of the
features set forth above or described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and still further features and advantages of the
present invention will become apparent upon consideration of
the following detailed description of embodiments thereof,
especially when taken in conjunction with the accompanying
drawings, and wherein:

FIG.11s ablock diagram depicting a contact center accord-
ing to an embodiment of the present invention;

FIG. 2 is a block diagram of an Estimated Wait Time
Computing System according to an embodiment of the
present invention; and

FIG. 3 is a flow diagram of a method for calculating an
estimated wait time for customers, in accordance with an
embodiment of the present invention.

The headings used herein are for organizational purposes
only and are not meant to be used to limit the scope of the
description or the claims. As used throughout this application,
the word “may” is used in a permissive sense (i.e., meaning
having the potential to), rather than the mandatory sense (i.e.,
meaning must). Similarly, the words “include”, “including”,
and “includes” mean including but not limited to. To facilitate
understanding, like reference numerals have been used,
where possible, to designate like elements common to the
figures.

DETAILED DESCRIPTION

The present invention will be illustrated below in conjunc-
tion with an exemplary communication system, e.g., the
Avaya Aura® system. Although well suited for use with, e.g.,
a system having an ACD or other similar contact processing
switch, the present invention is not limited to any particular
type of communication system switch or configuration of
system elements. Those skilled in the art will recognize the
disclosed techniques may be used in any communication
application in which it is desirable to provide improved con-
tact processing.
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The phrases “at least one”, “one or more”, and “and/or” are
open-ended expressions that are both conjunctive and dis-
junctive in operation. For example, each of the expressions
“at least one of A, B and C”, “at least one of A, B, or C”, “one
ormore of A, B, and C”, “one or more of A, B, or C”” and “A,
B, and/ or C” means A alone, B alone, C alone, A and B
together, A and C together, B and C together, or A, B and C
together.

The term “a” or “an” entity refers to one or more of that
entity. As such, the terms “a” (or “an”), “one or more” and “at
least one” can be used interchangeably herein. It is also to be
noted that the terms “comprising”, “including”, and “having”
can be used interchangeably.

The term “automatic” and variations thereof, as used
herein, refers to any process or operation done without mate-
rial human input when the process or operation is performed.
However, a process or operation can be automatic, even
though performance of'the process or operation uses material
or immaterial human input, if the input is received before
performance of the process or operation. Human input is
deemed to be material if such input influences how the pro-
cess or operation will be performed. Human input that con-
sents to the performance of the process or operation is not
deemed to be “material”.

The term “computer-readable medium” as used herein
refers to any tangible storage and/or transmission medium
that participate in providing instructions to a processor for
execution. Such a medium may take many forms, including
but not limited to, non-volatile media, volatile media, and
transmission media. Non-volatile media includes, for
example, NVRAM, or magnetic or optical disks. Volatile
media includes dynamic memory, such as main memory.
Common forms of computer-readable media include, for
example, a floppy disk, a flexible disk, hard disk, magnetic
tape, or any other magnetic medium, magneto-optical
medium, a CD-ROM, any other optical medium, punch cards,
paper tape, any other physical medium with patterns of holes,
a RAM, a PROM, and EPROM, a FLASH-EPROM, a solid
state medium like a memory card, any other memory chip or
cartridge, a carrier wave as described hereinafter, or any other
medium from which a computer can read.

A digital file attachment to e-mail or other self-contained
information archive or set of archives is considered a distri-
bution medium equivalent to a tangible storage medium.
When the computer-readable media is configured as a data-
base, it is to be understood that the database may be any type
of database, such as relational, hierarchical, object-oriented,
and/or the like. Accordingly, the present invention is consid-
ered to include a tangible storage medium or distribution
medium and prior art-recognized equivalents and successor
media, in which the software implementations of the present
invention are stored.

The terms “determine”, “calculate” and “compute,” and
variations thereof, as used herein, are used interchangeably
and include any type of methodology, process, mathematical
operation or technique.

The term “module” as used herein refers to any known or
later developed hardware, software, firmware, artificial intel-
ligence, fuzzy logic, or combination of hardware and soft-
ware that is capable of performing the functionality associ-
ated with that element. Also, while the present invention is
described in terms of exemplary embodiments, it should be
appreciated those individual aspects of the present invention
can be separately claimed.

The term “switch” or “server” as used herein should be
understood to include a PBX, an ACD, an enterprise switch,
or other type of communications system switch or server, as
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well as other types of processor-based communication con-
trol devices such as media servers, computers, adjuncts, etc.

FIG. 1 shows an illustrative embodiment of the present
invention. A contact center 100 comprises a central server
110, a set of data stores or databases 114 containing contact or
customer related information and other information that may
enhance the value and efficiency of the contact processing,
and a plurality of servers, namely a voice mail server 118, an
Interactive Voice Response unit (e.g., IVR) 122, and other
servers 126, a switch 130, a plurality of working agents oper-
ating packet-switched (first) communication devices 134-1 to
N (such as computer work stations or personal computers),
and/or circuit-switched (second) communication devices
138-1 to M, all interconnected by a local area network LAN
(or wide area network WAN) 142. The plurality of servers
may include a voice analyzing capability e.g., a natural lan-
guage processing system to analyze attributes of incoming
voice contacts. The central server 110 includes an Estimated
Wait Time (EWT) computing system 112, according to an
embodiment of the present invention. The EWT computing
system 112 may be an application stored as a software or
firmware. The computed estimated wait time may be stored in
a database of the EWT computing system 112. The servers
may be connected via optional communication lines 146 to
the switch 130. As will be appreciated, the other servers 126
may also include a scanner (which is normally not connected
to the switch 130 or Web server), VoIP software, video call
software, voice messaging software, an IP voice server, a fax
server, a web server, an email server, and the like. The other
servers 126 may include servers to receive textual contacts
e.g., emails, web chats, social media chats, and instant mes-
sages. Further, the other servers 126 may include analysis
capability (e.g., suitable software, hardware, firmware or
combination of software and hardware) for analyzing
attributes of the textual contacts. The switch 130 is connected
via a plurality of trunks 150 to the Public Switch Telephone
Network or PSTN 152 and via link(s) 154 to the second
communication devices 138-1 to M. A gateway 158 is posi-
tioned between the central server 110 and the packet-
switched network 162 to process communications passing
between the central server 110 and the packet-switched net-
work 162.

Although the preferred embodiment is discussed with ref-
erence to client-server architecture, it is to be understood that
the principles of the present invention apply to other network
architectures. For example, the present invention applies to
peer-to-peer networks, such as those envisioned by the Ses-
sion Initiation Protocol (SIP). In the client-server model or
paradigm, network services and the programs used by end
users to access the services are described. The client side
provides a user with an interface for requesting services from
the network, and the server side is responsible for accepting
user requests for services and providing the services trans-
parent to the user. By contrast in the peer-to-peer model or
paradigm, each networked host runs both the client and server
parts of an application program. Additionally, the present
invention does not require the presence of packet- or circuit-
switched networks.

The switch 130 and/or central server 110 may be any
architecture for directing contacts to one or more communi-
cation devices. In some embodiments of the present inven-
tion, the switch 130 may perform load-balancing functions by
allocating incoming or outgoing contacts among a plurality of
logically and/or geographically distinct contact centers. I1lus-
tratively, the switch 130 and/or central server 110 may be a
modified form of the subscriber-premises equipment sold by
Avaya Inc. under the names Definity™ Private-Branch
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Exchange (PBX)-based ACD system, MultiVantage™ PBX,
Communication Manager™, S8300™ media server and any
other media servers, SIP Enabled Services™, Intelligent
Presence Server™, and/or Avaya Interaction Center™, and
any other products or solutions offered by Avaya or another
company.

Typically, the switch 130 and/or central server 110 is a
stored-program-controlled system that conventionally
includes interfaces to external communication links, a com-
munications switching fabric, service circuits (e.g., tone gen-
erators, announcement circuits, etc.), memory for storing
control programs and data, and a processor (i.e., a computer)
for executing the stored control programs to control the inter-
faces and the fabric and to provide automatic contact-distri-
bution functionality. Other types of known switches and serv-
ers are well known in the art and therefore not described in
detail herein.

The security gateway 158 may be implemented as hard-
ware such as via an adjunct processor (as shown) or as a chip
in the server.

The first communication devices 134-1, . . . 134-N are
packet-switched and may include, for example, IP hard-
phones such as the Avaya Inc.’s, 4600 Series IP Phones™, IP
softphones such as Avaya Inc.’s, IP Softphone™, Personal
Digital Assistants or PDAs, Personal Computers or PCs, lap-
tops, packet-based H.320 video phones and conferencing
units, packet-based voice messaging and response units,
packet-based traditional computer telephony adjuncts, peer-
to-peer based communication devices, and any other commu-
nication device.

The second communication devices 138-1, . . . 138-M are
circuit-switched. Each of the communication devices 138-1 .
.. 138-M corresponds to one of a set of internal extensions
Extl, . . . ExtM, respectively. The second communication
devices may include, for example, wired and wireless tele-
phones, PDAs, H.320 videophones and conferencing units,
voice messaging and response units, traditional computer
telephony adjuncts, and any other communication device.

It should be noted that the present invention does not
require any particular type of information transport medium
between switch, or server and first and second communica-
tion devices, i.e., the present invention may be implemented
with any desired type of transport medium as well as combi-
nations of different types of transport channels.

The packet-switched network 162 can be any data and/or
distributed processing network, such as the Internet. The
packet-switched network 162 typically includes proxies (not
shown in the figure), registrars (not shown in the figure), and
routers (not shown in the figure) for managing packet flows.

The packet-switched network 162 is in communication
with a communication device 174 via a security gateway 178,
and the circuit-switched network 152 with an external second
communication device 180.

In a preferred configuration, the central server 110, packet-
switched network 162, and first communication devices 134
are Session Initiation Protocol or SIP compatible and may
include interfaces for various other protocols such as the
Lightweight Directory Access Protocol or LDAP, H.248,
H.323, Simple Mail Transfer Protocol or SMTP, IMAP4,
ISDN, E1/T1, and analog line or trunk.

It should be emphasized that the configuration of the
switch, server, user communication devices, and other ele-
ments as shown in FIG. 1 is for purposes of illustration only
and should not be construed as limiting the present invention
to any particular arrangement of elements.

As will be appreciated, the central server 110 is notified via
LAN 142 of an incoming contact by the communications
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component (e.g., switch 130, fax server, email server, web
server, and/or other server) receiving the incoming contact.
The incoming contact is held by the receiving telecommuni-
cations component until the central server 110 forwards
instructions to the component to forward or route the contact
to a specific contact center resource, such as the IVR unit 122,
the voice mail server 118, and/or first or second telecommu-
nication device 134, 138 associated with a selected agent of
the contact center 100. The central server 110 distributes and
connects these contacts to telecommunication devices of
available agents based on the predetermined criteria noted
above. When the central server 110 forwards a voice contact
(or first work item) to an agent, the central server 110 also
forwards customer-related information from the database 114
to the agent’s computer work station for viewing (such as by
a pop-up display) to permit the agent to better serve the
customer. Depending on the contact center configuration, the
central server 110 may forward a list of contacts to an avail-
able agent to preview before forwarding the contact itself and
the data associated therewith to the agent. The agents process
the work items or contacts sent to them by the central server
110. This embodiment is particularly suited for a Customer
Relationship Management (CRM) environment in which cus-
tomers are permitted to use any media to contact a business. In
a CRM environment, both real-time and non-real-time con-
tacts must be handled and distributed with equal efficiency
and effectiveness.

Referring to FIG. 2 that illustrates a block diagram of an
Estimated Wait Time (EWT) computing system according to
one embodiment of the present invention. As depicted, the
Estimated Wait Time (EWT) computing system 112 includes
an analysis module 202, a categorization module 204, a deter-
mination module 206, a computing module 208, a reporting
module 210, and a database 212.

The analysis module 202 is configured to analyze each
incoming contact to determine attributes corresponding to an
incoming contact. The attributes corresponds to details of the
incoming contact and purpose of calling (or requesting) by
the incoming contact. Herein, the incoming contact is a cus-
tomer requesting the contact center (such as the contact center
100) for one or more services corresponding to a request of
the contact. In an embodiment of the present invention, the
analysis module 202 may analyze the incoming contact based
on present and past communications with the incoming con-
tact or similar contacts. In an embodiment, the analysis mod-
ule 202 analyzes the incoming contact based on at least one of
email messages, web chats, text messages, sentiments of the
incoming contact on one or more social network, and voice
calls corresponding to the incoming contact or similar con-
tacts. Hereinafter, the term ‘incoming contact’ may inter-
changeably be referred to as ‘contact’. The similar contacts
include requests by previous contacts (other than the incom-
ing contact) having similar request.

Further, the analysis module 202 may determine the
attributes of the incoming contact by analyzing activities
corresponding to selection of options, by the incoming con-
tact, from an IVR menu of the contact center. For example, the
analysis module 202 may analyze input keys selected by the
contact in an IVR menu of the contact center, or PIN number
entered by the contact. In addition, the analysis module 202
may use a Natural Processing Language (NLP) engine (not
shown in the figure) to analyze context of the incoming con-
tact. The NLP engine may be used to produce an accurate
representation of the exact context and complexity of each
incoming contact. For example, if the customer responds to a
question, whether verbal or written, during the contact, the
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NLP engine may process the response of the customer to
extract information from the incoming contact.

In an embodiment, the analysis of the incoming content
includes contextual analysis of the incoming content. The
contextual analysis may provide information corresponding
to the contact. Further, based on the analysis of the context of
the contact (customer), corresponding transaction or request
of'the contact may be profiled and stored in the database 212.
For example, based on the analysis of the context of the
contact who calls the contact center, it may be determined
whether the transaction or the request of the contact includes
one type of query/request or multiple queries/requests. Fur-
ther, based on the context analysis of the contact, it may be
determined if the contact is a gold customer with a strong
propensity to purchase goods and services. Further, the analy-
sis module 202 may analyze the context of the contact and
accordingly may determine that the content is providing
negative sentiments or positive remarks about a product or
service corresponding to the contact center.

The positive sentiments may indicate that the contact is
happy and satisfied during a call (for a transaction or a work
request) to the contact center. The negative sentiments may
indicate that the customer is unhappy and unsatisfied during
the call to the contact center. For example, the negative sen-
timents may be determined based on the content (verbal or
written) of the contact used for the transaction (or communi-
cation) with the contact center. Furthermore, the analysis
module 202 may determine if the contact shows angriness
through yelling or shows sadness through his/her words (ver-
bal or written) or acts.

Further, based on the context analysis, the analysis module
202 may categorize the contact as a complex contact or
simple contact. For example, if the context of the contact
indicates that the request of the contact includes multiple
queries, the analysis module 202 may categorise the contact
as a complex contact. Otherwise, if the request of the contact
includes a single request, the analysis module 202 may cat-
egorize the contact as a simple contact. Furthermore, the
analysis module 202 may sub-categorize a contact in a cat-
egory based on the context analysis. For example, if the
context of the contact indicates that the request of the contact
includes multiple queries and a negative sentiment, the analy-
sis module 202 may sub-categorize the contact as a complex
negative contact. Otherwise, if the context of the contact
indicates that the request of the contact includes multiple
queries and a positive sentiment, the analysis module 202
may sub-categorize the contact as a complex positive contact.

Further, the analysis module 202 may analyze additional
contextual information from a social environment. In an
embodiment of the present invention, sentiments of the
incoming contact are monitored by observing the sentiments
on social networks. For example, the analysis module 202
may analyze social networks to monitor sentiments of the
contact. If the contact has provided negative statement (on the
social network) about the product or service corresponding to
the contact center, analysis module 202 may detect such
negative statements (or positive remarks) provided by the
contact.

Further, the database 212 may store one or more charac-
teristics corresponding to each incoming contact. The one or
more characteristics corresponding to the incoming contact
may include, but are not limited to, determined attributes and
activities corresponding to selection of options from an IVR
menu corresponding to the contact center. In an embodiment
of the present invention, the determined attributes (of the
incoming contact) may include the activities corresponding
to selection of options from an IVR menu corresponding to
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the contact center. Further, in an embodiment of the present
invention, the database 212 may store a past history of the
incoming contact or similar contacts.

Further, the categorization module 204 may categorize the
incoming contact based on the determined attributes and a
past history of the incoming contact or similar contacts. In an
embodiment of the present invention, the incoming contact is
categorized based only on the determined attributes from the
incoming contact. For example, in case the contact is a new
customer approaching the contact center for a request regard-
ing any product or service corresponding to the contact cen-
ter, the database 212 may not have any previous history stored
therein corresponding to the new customer. In this case, the
contact may be categorized based on one or more attributes,
of the new customer, that may be determined based on the
context of the contact. In another embodiment of the present
invention, the incoming contact is categorized based on the
determined attributes and the past history of the incoming
contact. The past history of the incoming contact may include
attributes and/or information associated with the incoming
contact.

Further, the determination module 206 is configured to
determine one or more suitable agents from a plurality of
agents based on the determined attributes of the incoming
contact. In an embodiment of the present invention, one or
more suitable agents are determined based on the determined
attributes of the incoming contact, from a plurality of agents
available at the time of receiving the incoming contact. For
example, in a contact center, ten agents are available at the
time of receiving a request from an incoming contact. Based
on the determined attributes of the incoming contact, if it is
determined that five agents are suitable for handling the
incoming contact. So, such five suitable agents may be
selected from the pool of ten available agents in the contact
center for providing services to the incoming contact.

Further, the determination module 206 matches the deter-
mined attributes of the incoming contact with skill sets of
each of the plurality of available agents to determine the
suitable agents from the plurality of agents. Herein, the term
“skill set’ of an agent may refer to a set of agent attributes that
is used by the contact center to characterize an agent. Such
agent attributes may include biographical agent attributes,
demographic agent attributes, and external or internal behav-
ioural agent attributes. The behavioural attributes can include
the agent’s history with respect to the contact center and/or
any other entity or social media channel. However, the agent
attributes is not limited in this regard and can include any
other type of agent attributes used by the contact center to
characterize or classify agents. Further, the agent attributes
can include any other agent attributes collected from one or
more sources external to the contact center.

Additionally, the agent profile can be raw data or processed
agent attributes. That is, the agent attributes can be analyzed
to characterize the agent and thereafter used to provide cus-
tomized or personalized services to the user/customer. For
example, an agent profile can be a set of values associated
with an agent and a set of characteristics, where the values are
selected based on the agent attributes obtained. However, the
present invention is not limited to the examples and embodi-
ments provided herein for evaluating agent data.

In an embodiment of the present invention, the Estimated
Wait Time (EWT) computing system 112 makes use of an
existing system of one to one matching of attributes of an
incoming contacts with the attributes of the agents skill sets.
In another embodiment of the present invention, matching of
the determined attributes with the skill sets of the plurality of
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the agents is based on predefined rules that may be stored in
the database 114 of the contact center 100.

Further, the determination module 206 is configured to
determine a set of suitable agents based on the past experi-
ences of the available agents. In an embodiment ofthe present
invention, agents are selected based on the past experiences of
the agents dealing with one or more contacts having attributes
similar to the incoming contact. For example, agents who
have handled similar contacts (similar to the incoming con-
tact) in the past may be given priority to handle the incoming
contact.

The computing module 208 is configured to compute an
estimated wait time for the incoming contact based on a
category of the incoming contact and availability of suitable
agents to handle the incoming contact. In an embodiment of
the present invention, the one or more characteristics corre-
sponding to the incoming contact may include, but are not
limited to, the determined attributes and activities corre-
sponding to selection of options from an IVR menu corre-
sponding to the contact center. The determined characteristics
of'the incoming contact may be compared with the attributes
of previously stored contacts in the database 212 of the EWT
computing system 112. Accordingly, an estimate of predicted
handling time may be calculated for the incoming contact by
analyzing the time taken by the agents in handling similar
contacts in the past.

In another embodiment of the present invention, an esti-
mate of predicted handling time for the incoming contact is
computed by taking into account skill sets of available agents
of'the contact center. Further, performance and capabilities of
the selected agents in handling similar contacts are taken into
account for computing an estimate of the predicted handling
time of the incoming contact. For example, the estimated wait
time for the incoming contact is computed by considering
past experiences, performance and capabilities of the selected
agents in providing services to the contacts with similar
attributes as that of the incoming contact.

Further, the computing module 208 is configured to com-
pute estimated wait time for the incoming contact. In an
embodiment of the present invention, the estimated wait time
for the incoming contact is computed by taking into account
the estimated predicted handling time for the incoming con-
tact. In another embodiment of the present invention, the
estimated wait time for the incoming contact is computed by
taking into account the determined attributes of the incoming
contact along with the skill sets of agents selected from the
plurality of agents available in the contact center. It may
further be appreciated by a person skilled in the art that by
calculating the wait time for one incoming contact, the com-
puting module 208 may compute total waiting time for all the
contacts waiting in a queue of the contact center.

The reporting module 210 may report about the estimated
wait time to the incoming contact. In an embodiment of the
present invention, the computed estimated wait time for the
incoming contact may be provided through a voice message,
text message, or a pop up on the screen of the customer’s
device.

FIG. 3 illustrates a method 300 for calculating context
based Estimated Wait Time (EWT) for an incoming contactin
a contact center, such as the contact center 100 (as described
in conjunction with FIG. 1). In an embodiment, each incom-
ing contact may need to register with the EWT system to
provide his/her details to the contact center. The details cor-
responding to the contact may be stored in a database (such as
the database 212) of the contact center.

At step 302, a contact center 100 receives a work request
from a customer (or a contact). In an embodiment of the
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present invention, the contact may make a request for a prod-
uct or a service from a contact center by making a telephone
call to the contact center. In another embodiment of the
present invention, the request may be made by sending text
messages, emails, web chats etc. In yet another embodiment
of the present invention, the request may be made by the
incoming contact through a video call, or a voice call.

At step 304, the incoming contact may be analyzed to
determine one or more attributes corresponding to the incom-
ing contact. The attributes corresponds to details of the
incoming contact and purpose of calling (or requesting) by
the incoming contact. In an embodiment of the present inven-
tion, the analysis of the incoming contact is based on analysis
of present and past communications of the incoming contact
with the contact center. In an embodiment, the incoming
contact may be analysed based on at least one of email mes-
sages, web chats, text messages and sentiments of the incom-
ing contacts.

Further, in another embodiment of the present invention,
the sentiments of the incoming contacts may be analyzed
through one or more social networks, or the contact itself. The
sentiments may include positive sentiments and negative sen-
timents. The positive sentiments may indicate that the cus-
tomer is happy and satisfied during his/her communication
with the contact center. The negative sentiments may indicate
that the customer is unhappy and unsatisfied during the com-
munication with the contact center.

Further, the attributes of the incoming contact may be
determined by analyzing activities corresponding to selection
of'options, by the incoming contact, from an IVR menu of the
contact center. For example, the attributes may be analyzed
through input keys selected by the contact in an IVR menu of
the contact center. In addition, details of the incoming contact
may also be mined from the details entered by the customer
such as PIN number. For example, the PIN number entered by
a customer may indicate that the customer is an existing
customer, or a new customer of the contact center. If the
customer is an existing customer, the method may further
determine whether the customer is a gold customer or a pre-
mium customer, with a strong propensity to purchase goods
and services.

At step 306, one or more attributes (or characteristics)
determined corresponding to each incoming contact may be
stored in the database. In an embodiment of the present inven-
tion, the one or more characteristics corresponding to the
incoming contact may include the determined attributes and
activities related to the selection of options from an IVR menu
of the contact center 100. In another embodiment of the
present invention, the method may further store past history
of'the incoming contact handled by one or more agents of the
contact center.

At step 308, incoming contact is categorized based on the
determined attributes and past history of the incoming contact
or similar contacts. In an embodiment of the present inven-
tion, the method may categorize the received contact based on
the determined attributes of the incoming contact. In another
embodiment of the present invention, the method may further
categorize the incoming contact based on the history of the
incoming contact or similar contacts stored in the database
212 of'the EWT computing system 112. In an embodiment of
the present invention, the incoming contact may be catego-
rized as a complex contact or simple contact. For example, if
the context of the contact indicates that the request of the
contact includes multiple queries, it may be categorized as a
complex contact. Otherwise, if the request of the contact
includes a single request, it may be categorized as a simple
contact. Further, a sub-category in a category may be created
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for acontact based on the context analysis. For example, if the
context of the contact indicates that the request of the contact
includes multiple queries and a negative sentiment, it may be
categorized as a complex negative contact. Otherwise, if the
context of the contact indicates that the request of the contact
includes multiple queries and a positive sentiment, it may be
categorized as a complex positive contact.

At step 310, availability of suitable agents from a plurality
of'agents to handle the incoming contact is determined. In an
embodiment of the present invention, the method may select
one or more suitable agents from a plurality of agents based
on a match of the determined attributes of the incoming
contact against attributes of the available agents. For
example, if a contact (customer) is showing negative senti-
ments during a contact, a set of agents is selected that may
have the ability to handle such customers with an ease, or may
have an experience of handling similar contacts in the past.
Further, for example, if the contact has a query (or request)
corresponding to a particular department, such as a credit card
department, then agents from the credit card department may
be determined to serve the contact.

Further, in an embodiment, if the contact has more than one
query (or request), one or more agents having proficiency to
resolve all the queries of the contact may be selected. For
example, if through the analysis of the incoming contact, it is
determined that the contact has one query specific to a credit
card department and another query related to his/her bank
account information, an agent who has proficiency in resolv-
ing credit card related queries and has sufficient knowledge
and authority (from the contact center) to handle queries
related to bank account information of the contact may be
selected. Additionally, in this case, more than one agent (for
example, two agents) may be pre-selected based on the
attributes determined based on the analysis of the contact.

In another embodiment of the present invention, the
method may select a set of suitable agents from a set of
available agents associated with the category of the incoming
contact. The set of suitable agents may include agents that are
associated with the category of the incoming contact.

At step 312, an estimated wait time for the incoming con-
tact is computed. In an embodiment of the present invention,
the method may estimate a predicted handling time for the
incoming contact based on a category of the incoming contact
and availability of suitable agents to handle the incoming
contact. For example, if an agent has handled similar contacts
in the past, then the method may estimate a predicted han-
dling time for the contact based on the stored records i.e., past
history of the agents in the database 212.

Further, the method may then utilize the predicted handling
time for the incoming contact to compute total estimated wait
time for the incoming contact. In an embodiment of the
present invention, the estimated wait time for the incoming
contact is based on the determined attributes of the incoming
contact, performance and capabilities of the agents in han-
dling similar contacts in the past.

At step 314, the computed estimated wait time is reported
to the incoming contact. In an embodiment of the present
invention, the computed estimated wait time for the incoming
contact may be provided to the customer through a voice
message, text message, or a pop up on the screen of the
customer’s device.

The exemplary systems and methods of this present inven-
tion have been described in relation to a contact center. How-
ever, to avoid unnecessarily obscuring the present invention,
the preceding description omits a number of known structures
and devices. This omission is not to be construed as a limita-
tion of the scope of the present invention. Specific details are
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set forth to provide an understanding of the present invention.
It should however be appreciated that the present invention
may be practiced in a variety of ways beyond the specific
detail set forth herein.

Furthermore, while the exemplary embodiments of the
present invention illustrated herein show the various compo-
nents of the system collocated, certain components of the
system can be located remotely, at distant portions of a dis-
tributed network, such as a LAN and/or the Internet, or within
a dedicated system. Thus, it should be appreciated, that the
components of the system can be combined in to one or more
devices, such as a switch, server, and/or adjunct, or collocated
on a particular node of a distributed network, such as an
analog and/or digital telecommunications network, a packet-
switch network, or a circuit-switched network.

It will be appreciated from the preceding description, and
for reasons of computational efficiency, that the components
of'the system can be arranged at any location within a distrib-
uted network of components without affecting the operation
of the system. For example, the various components can be
located in a switch such as a PBX and media server, gateway,
in one or more communications devices, at one or more users’
premises, or some combination thereof. Similarly, one or
more functional portions of the system could be distributed
between a telecommunications device(s) and an associated
computing device.

Furthermore, it should be appreciated the various links
connecting the elements can be wired or wireless links, or any
combination thereof, or any other known or later developed
element(s) that is capable of supplying and/or communicat-
ing data to and from the connected elements. These wired or
wireless links can also be secure links and may be capable of
communicating encrypted information. Transmission media
used as links, for example, can be any suitable carrier for
electrical signals, including coaxial cables, copper wire and
fiber optics, and may take the form of acoustic or light waves,
such as those generated during radio-wave and infra-red data
communications.

Also, while the flowcharts have been discussed and illus-
trated in relation to a particular sequence of events, it should
be appreciated that changes, additions, and omissions to this
sequence can occur without materially affecting the operation
of the present invention.

A number of variations and modifications of the present
invention can be used. It would be possible to provide for
some features of the present invention without providing
others.

For example in one alternative embodiment of the present
invention, the systems and methods of this present invention
can be implemented in conjunction with a special purpose
computer, a programmed microprocessor or Estimated Wait
Time (EWT) computing system and peripheral integrated
circuit element(s), an ASIC or other integrated circuit, a digi-
tal signal processor, a hard-wired electronic or logic circuit
such as discrete element circuit, a programmable logic device
or gate array such as PLD, PLA, FPGA, PAL, special purpose
computer, any comparable means, or the like.

In general, any device(s) or means capable of implement-
ing the methodology illustrated herein can be used to imple-
ment the various aspects of this present invention. Exemplary
hardware that can be used for the present invention includes
computers, handheld devices, telephones (e.g., cellular, Inter-
net enabled, digital, analog, hybrids, and others), and other
hardware known in the art. Some of these devices include
processors (e.g., a single or multiple microprocessors),
memory, non-volatile storage, input devices, and output
devices. Furthermore, alternative software implementations
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including, but not limited to, distributed processing or com-
ponent/object distributed processing, parallel processing, or
virtual machine processing can also be constructed to imple-
ment the methods described herein.

In yet another embodiment of the present invention, the
disclosed methods may be readily implemented in conjunc-
tion with software using object or object-oriented software
development environments that provide portable source code
that can be used on a variety of computer or workstation
platforms. Alternatively, the disclosed system may be imple-
mented partially or fully in hardware using standard logic
circuits or VLSI design. Whether software or hardware is
used to implement the systems in accordance with this
present invention is dependent on the speed and/or efficiency
requirements of the system, the particular function, and the
particular software or hardware systems or microprocessor or
microcomputer systems being utilized.

In yet another embodiment of the present invention, the
disclosed methods may be partially implemented in software
that can be stored on a storage medium, executed on pro-
grammed general-purpose computer with the cooperation of
a Estimated Wait Time (EWT) computing system, a special
purpose computer, a microprocessor, or the like. In these
instances, the systems and methods of this present invention
can be implemented as program embedded on personal com-
puter such as an applet, JAVA® or CGI script, as a resource
residing on a server or computer workstation, as a routine
embedded in a dedicated measurement system, system com-
ponent, or the like. The system can also be implemented by
physically incorporating the system and/or method into a
software and/or hardware system.

Although the present invention describes components and
functions implemented in the embodiments with reference to
particular standards and protocols, the present invention is not
limited to such standards and protocols. Other similar stan-
dards and protocols not mentioned herein are in existence and
are considered to be included in the present invention. More-
over, the standards and protocols mentioned herein and other
similar standards and protocols not mentioned herein are
periodically superseded by faster or more effective equiva-
lents having essentially the same functions. Such replacement
standards and protocols having the same functions are con-
sidered equivalents included in the present invention.

The present invention, in various embodiments, configu-
rations, and aspects, includes components, methods, pro-
cesses, systems and/or apparatus substantially as depicted
and described herein, including various embodiments, sub-
combinations, and subsets thereof. Those of skill in the art
will understand how to make and use the present invention
after understanding the present disclosure. The present inven-
tion, in various embodiments, configurations, and aspects,
includes providing devices and processes in the absence of
items not depicted and/or described herein or in various
embodiments, configurations, or aspects hereof, including in
the absence of such items as may have been used in previous
devices or processes, e.g., for improving performance,
achieving ease and/or reducing cost of implementation.

The foregoing discussion of the present invention has been
presented for purposes of illustration and description. The
foregoing is not intended to limit the present invention to the
form or forms disclosed herein. In the foregoing Detailed
Description for example, various features of the present
invention are grouped together in one or more embodiments,
configurations, or aspects for the purpose of streamlining the
disclosure. The features of the embodiments, configurations,
or aspects of the present invention may be combined in alter-
nate embodiments, configurations, or aspects other than those
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discussed above. This method of disclosure is not to be inter-
preted as reflecting an intention that the present invention
requires more features than are expressly recited in each
claim. Rather, as the following claims reflect, inventive
aspects lie in less than all features of a single foregoing
disclosed embodiment, configuration, or aspect. Thus, the
following claims are hereby incorporated into this Detailed
Description, with each claim standing on its own as a separate
preferred embodiment of the present invention.

Moreover, though the description of the present invention
has included description of one or more embodiments, con-
figurations, or aspects and certain variations and modifica-
tions, other variations, combinations, and modifications are
within the scope of the present invention, e.g., as may be
within the skill and knowledge of those in the art, after under-
standing the present disclosure. It is intended to obtain rights
which include alternative embodiments, configurations, or
aspects to the extent permitted, including alternate, inter-
changeable and/or equivalent structures, functions, ranges or
steps to those claimed, whether or not such alternate, inter-
changeable and/or equivalent structures, functions, ranges or
steps are disclosed herein, and without intending to publicly
dedicate any patentable subject matter.

What is claimed is:

1. An Estimated Wait Time (EWT) computing system to
compute estimated wait time for customers in a contact cen-
ter, the EWT computing system comprising:

a processor;

a memory coupled to the processor, the memory compris-
ing one or more instructions that, when executed by the
processor, provide:
ananalysis module configured to analyze each incoming

contact to determine attributes corresponding to the
incoming contact;

a categorization module configured to assign the incom-
ing contact to a category of incoming contacts, based
on the determined attributes and a past history of the
incoming contact or a previous contact that shares an
attribute with the incoming contact, the past history
retrieved from the memory; and

a computing module configured to compute an esti-
mated wait time for the incoming contact based on the
category of the incoming contact and availability of
suitable agents to handle the incoming contact,
wherein suitability of an agent is determined by
matching the category of the incoming contact with
one of skill sets and past experiences of agents; and

a natural language processing (NLP) engine comprising:
a communication interface to receive the incoming con-

tact;

a memory interface to couple the NLP engine to the
memory; and

a processing interface to the analysis module,

wherein the NLP engine computes an accurate represen-
tation of a context and complexity of the incoming
contact.

2. The EWT computing system of claim 1, wherein the
analysis module analyzes the incoming contact based on at
least one of email messages, web chats, text messages, sen-
timents on one or more social network and voice calls corre-
sponding to the incoming contact.

3. The EWT computing system of claim 1, wherein the
analysis module determines the attributes of the incoming
contact by analyzing activities corresponding to selection of
options, by the incoming contact, from an IVR menu of the
contact center.
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4. The EWT computing system of claim 1, wherein the
determined attributes correspond to details and purpose of the
incoming contact.

5. The EWT computing system of claim 1, wherein the
analysis module further analyzes the context of the incoming
contact.

6. The EWT computing system of claim 1 further compris-
ing a database to store the one or more characteristics corre-
sponding to each incoming contact, the one or more charac-
teristics corresponding to the incoming contact comprise the
determined attributes and activities corresponding to selec-
tion of options from an IVR menu corresponding to the con-
tact center.

7. The EWT computing system of claim 1 further compris-
ing a determination module configured to determine one or
more suitable agents from a plurality of available agents in the
contact center based on the determined attributes of the
incoming contact.

8. The EWT computing system of claim 1, wherein the
determination module matches the determined attributes of
the incoming contact with skill sets of each of the plurality of
available agents to select the suitable agents from the plurality
of agents.

9. The EWT computing system of claim 8, wherein the
determination module determines the suitable agents from
the plurality of agents available at a time of receiving a
request from the incoming contact.

10. The EWT computing system of claim 8, wherein one or
more characteristics corresponding of the determined agents
comprise skill sets of the determined agents, and an experi-
ence of past dealing with one or more contacts having
attributes shared with the incoming contact.

11. The EWT computing system of claim 1, wherein the
computing module computes the estimated wait time for the
incoming contact based on a predicted handling time for the
incoming contact.

12. The EWT computing system of claim 1 further com-
prising a reporting module configured to report the estimated
wait time to the incoming contact.

13. A computer-implemented method to calculate context
based estimated wait time for customers, the method com-
prising:

analyzing, by a processor coupled to a memory, each

incoming contact to determine attributes corresponding
to the incoming contact;

processing the incoming contact by a natural language

processing (NLP) engine, the processing comprising:

receiving the incoming contact via a communication
interface; and

retrieving attributes of previous similar contacts via a
memory interface that couples the NLP engine to the
memory;

wherein the NLP engine computes an accurate represen-
tation of a context and complexity of the incoming
contact;

categorizing, by the processor, the incoming contact to a

category of incoming contacts, based on the determined
attributes and a past history of the incoming contact or a
previous contact that shares an attribute with the incom-
ing contact, the past history retrieved from the memory;
and

computing, by the processor, an estimated wait time for the

incoming contact based on the category of the incoming
contact and availability of suitable agents to handle the
incoming contact, wherein suitability of an agent is
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determined by matching the category of the incoming
contact with one of skill sets and past experiences of
agents.

14. The computer-implemented method of claim 13,
wherein the incoming contact is analyzed based on at least
one of email messages, web chats, text messages, sentiments
onone or more social network, and voice calls corresponding
to the incoming contact.

15. The computer-implemented method of claim 13,
wherein the attributes of the incoming contact are determined
by analyzing activities corresponding to selection of options,
by the incoming contact, from an IVR menu of the contact
center.

16. The computer-implemented method of claim 13 further
comprising storing one or more characteristics corresponding
to each incoming contact, the one or more characteristics
corresponding to the incoming contact comprise the deter-
mined attributes and activities corresponding to selection of
options from an IVR menu corresponding to the contact cen-
ter.

17. The computer-implemented method of claim 13,
wherein the suitable agents are determined from a plurality of
available agents based on the determined attributes of the
incoming contact.

18. The computer-implemented method of claim 13 further
comprising reporting the estimated wait time to the incoming
contact.
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